Clinical studies and individual case reports indicate that corticotrophin and corticosteroids frequently help to restore sinus rhythm in acute complete A-V heart block associated with recent myocardial infarction (Prinzmetal and Kennamer, 1954; Phelps and Lindsay, 1957; Aber and Wyn Jones, 1960; Caramelli and Tellini, 1960; Friedberg et al., 1960; Dall and Buchanan, 1962; Dalil, 1964). However, the true value of this form of treatment in chronic A-V block is less certain. Tung, Lu, and Fu (1957) and Litchfield, Manley, and Polak (1958) each reported two patients with long-standing block who reverted to sinus rhythm under corticotrophin therapy, and Pay and Waverley (1961) restored sinus rhythm in 5 out of 6 patients with chronic heart block, using oral corticosteroids. On the other hand, Caramelli and Tellini (1960) failed to improve A-V conduction in 10 patients, and in Dall's series (Dall, 1964) only 2 of the 14 patients with long-standing block regained sinus rhythm while receiving "steroid" therapy.
(i) Corticotrophin was used if there was neither shock nor severe right or left heart failure. Initial dosage 30-40 units twice a day.
(ii) Hydrocortisone hemisuccinate was used (usually intravenously) in the presence of shock. Initial dosage 300-60 mg. over the first 24 hours, then 150-300 mg. daily for 4-5 days.
(iii) Oral prednisolone was given to patients in either right or left heart failure. Initial dosage 10-15 mg. three times a day. Corticotrophin and corticosteroids were gradually withdrawn either within 24-48 hours of return of sinus rhythm or on the 10th-12th day if no change in heart rhythm had occurred by this time. Maintenance oral corticosteroids were advised for a minimum of 3 months when sinus rhythm had returned or A-V conduction had improved in patients in Group II. Maintenance therapy was not advised in Group I.
Supplementary potassium chloride (1 g. twice or three times a day) was usually given to the patients while they were receiving either corticotrophin or corticosteroids.
Serial conventional 12-lead electrocardiograms were recorded throughout the treatment period, as indicated by the clinical progress of each patient. Serum electrolyte measurements were also made throughout the treatment period.
Note: (i) When patients in Group II had been receiving more conventional treatment (ephedrine, isoprenaline, or dipyridamole) before commencement of "steroid" therapy, this was continued during the initial treatment period.
(ii) Two patients (Cases 3 and 9) had catheter pacemakers inserted into their right ventricles immediately after beginning "steroid" therapy.
RESULTS
A-V Conduction. Sinus rhythm was restored in 21 patients (58%); 7 of them (70%) were in Group I and 14 (54%) were in Group 1I. Improved A-V conduction, as evidenced by the development of 2:1 A-V block in place of complete A-V block ( Fig. 1) , was achieved in a further 3 patients (Cases 12, 14, and 31) in Group II (Table II) .
Two patients in Group I (Cases 5 and 7) developed uncontrolled atrial flutter-fibrillation on resolution of their A-V block ( Fig. 2) and subsequently required full digitalization in order to control the ventricular rate. Similarly, one patient (Case 29) from Group II, who was in atrial fibrillation with complete A-V block before "steroid" therapy, developed an uncontrolled ventricular response once the A-V block had resolved (Fig. 3) . In contrast, another patient (Case 1) developed atrial fibrillation while receiving corticosteroids, but his A-V block remained unchanged.
No alteration in A-V conduction was observed in 10 patients (28%) after one or more courses of corticotrophin or corticosteroid therapy. One of these patients was in Group 1 (10%) whereas the other 9 were in Group IT (35%). Despite lack of improvement in A-V conduction, Stokes-Adams syncope, when present, was usually abolished during the treatment period, and occasionally an increase in both atrial and ventricular rates was also noted without alteration in A-V conduction (Fig. 4) . Duration of Block. In both acute and chronic heart block (Groups I and II), it did not appear that the time interval between the onset of the conduction abnormality and the commencement of " steroid" therapy influenced the chance of restoring sinus rhythm, though the success rate in Group II was substantially less than in Group 1. However, successful reversion to sinus rhythm or improvement in A-V conduction was achieved in several patients with conduction abnormalities of a year or longer (Cases 13, 19, 25, and 35, and Tables I, If, and group.bmj.com on April 15, 2017 -Published by http://heart.bmj.com/ Downloaded from in one patient (Case 5), complete resolution of heart block was only achieved on the 4th day, though 2:1 block had been observed on the previous day (Fig. 2, and Table I) .
In Group IT, the onset of sinus rhythm or improvement in A-V conduction usually occurred within 10 days of commencing treatment, though 2 patients (Cases 22 and 25) failed to respond until the 4th and 3rd weeks, respectively. By this time "steroid" therapy was gradually being withdrawn, and in both instances a long-acting oral isoprenaline preparation (saventrin) had been prescribed (Table II) .
Unusual Electrocardiographic Changes. During this study we occasionally observed alterations in the T wave configuration and Q-T interval in the electrocardiogram, despite lack of improvement in A-V conduction (Cases 1, 21, 24, 26, 27, 30, and 36) . These electrocardiographic disturbances consisted of deepening and widening of the T waves with marked prolongation of the Q-T interval, yet no significant alteration of the QRS complex was noted (Fig. 5) . With one exception (Case 30), these changes occurred without significant alteration in the ventricular rate, blood pressure, or serum electrolytes, and resolved on withdrawal of "steroid" therapy (Aber and Wyn Jones, 1965) . In Case 30, however, this type of electrocardiographic pattern was accompanied by marked hypokalzemia (serum potassium 2-0 mEq/l.) and resolved after correction of the serum potassium level. Only in this patient was the electrocardiographic disturbance accompanied by clinical deterioration; indeed, most patients at this time were showing both subjective and objective improvement.
Follow-up. To date, 4 of the 9 patients in Group I who benefited from "steroid" therapy have died. One (Case 3) ruptured her right ventricle at the site of a recent myocardial infarction (anteroseptal) 4 days after sinus rhythm had returned. The remaining 5 patients in this group are still alive and have had no further disturbances of A-V conduction so far as we are aware.
Of the 17 patients in Group II in whom the A-V block had resolved or improved during "steroid" therapy, 7 experienced sustained benefit for at least 2 years. Two (Cases 17 and 25) were still in sinus rhythm 3 or more years later; and in one (Case 25), sinus rhythm has persisted for 6 years. One patient (Case 22) continued in sinus rhythm for 8 months before development of 2:1 A-V block. Here sinus rhythm was again rapidly restored with corticotrophin (Fig. 6) , and normal A-V conduction was present more than 10 months later. In two patients (Cases 13 and 17) complete A-V block returned after 3 and 4 years respectively, and failed to improve with further courses of corticotrophin and corticosteroids. Both patients have since been satisfactorily controlled by implantation of permanent pacemakers. A further patient (Case 34) reverted to complete A-V block within one month of regaining sinus rhythm despite maintenance steroid therapy, and refused further admission to hospital.
To date, 3 of the 17 patients from Group II, who benefited from "steroid" therapy, have died. One (Case 11) died suddenly 9 months after return of sinus rhythm; another (Case 12) died in complete A-V block 3 months after reversion to sinus rhythm, and a further patient (Case 29) died in complete A-V block shortly after an attempt had been made to convert his atrial fibrillation to sinus rhythm with quinidine: necropsy revealed chronic rheumatic mitral incompetence. No follow-up observations were made in one patient (Case 31).
DIscUSSION
Our experience endorses that of others (Caramelli and Tellini, 1960; Friedberg et al., 1960; Dall and Buchanan, 1962; Dall, 1964) who have observed rapid resolution of acute heart block in patients who have had recent myocardial infarction, following intravenous corticosteroid therapy. However, since spontaneous restoration of sinus rhythm is common and sometimes equally rapid under these circumstances, the true effectiveness of corticosteroids is difficult to assess (Penton, Miller, and Levine, 1956; Gilchrist, 1958; Zoob and Shirley Smith, 1963 resolution of the A-V block; and (ii) the likelihood that some patients will still require "pacing" for a short time before sinus rhythm returns (Friedberg et at., 1960) . Sustained resolution of long-standing A-V block in a substantial number of patients in Group IT, though very satisfactory, contrasts sharply with the poor response observed by others when managing this type of clinical problem (Caramelli and Tellini, 1960; Dall and Buchanan, 1962; Dall, 1964) . Therefore, a trial with corticotrophin or corticosteroids seems to be worth while in patients disabled with chronic A-V block, not only because there is a reasonable chance of restoring sinus rhythm but also because incapacitating Stokes-Adams syncope can be satisfactorily controlled by this form of treatment, even though A-V conduction is not improved (Aber and Wyn Jones, 1960; Friedberg et al., 1960; Pay and Waverley, 1961; Verel, Mazurkie, and Rahman, 1963) . Selection of the most effective " steroid" preparation and the correct dosage remains more speculative. As the result of our initial experience (Aber and Wyn Jones, 1960) , we have generally continued to use corticotrophin in uncomplicated chronic A-V block. On the other hand, if there is evidence of either severe congestive or left heart failure in this type of patient, we have usually prescribed prednisolone to avoid undue risk of further fluid and salt retention. Both preparations have proved effective, but the present series is too small to allow satisfactory statistical comparison. However, Litchfield et al. (1958) report success with corticotrophin, when large doses of cortisone (200 mg. daily) and prednisolone (60 mg. daily) had previously failed to improve A-V conduction. Caramelli and Tellini (1960) and Dall (1964) consider that in chronic A-V block sinus rhythm is unlikely to return after the fourth day of " steroid" therapy, and therefore it is unnecessary and perhaps unwise to continue with this form of treatment for longer periods. In contrast, our results indicate that it is often both necessary and desirable to continue corticotrophin and corticosteroid administration in large doses for at least 10 days, since in chronic block, restoration of sinus rhythm was frequently not achieved until the second week of therapy or even later while "steroids" were being withdrawn. In the latter circumstance, alternative more conventional treatment had been started, so that unfortunately it is impossible to be certain which drug was effective, or whether, indeed, one was complementary or synergistic to the other. Perhaps at this time intracellular/ extracellular electrolyte flux at the A-V node, as a consequence of "steroid" therapy, had effected an incomplete augmentation of A-V conduction which was subsequently further improved by the sympathomimetic drug.
The manner by which corticotrophin and corticosteroids improve atrio-ventricular conduction in chronic heart block remains uncertain. The relatively high proportion of women and the fre-quent absence of reliable evidence of coronary artery disease in Group II, along with accumulating data that indicate that A-V block is quite common without either clinical or histological coronary artery disease, suggest that other etiological factors must be considered. Campbell (1944) found evidence of ischamic heart disease in only 17 of his 74 patients, in 23 of whom no cause for the block was evident. Chronic rheumatic heart disease in association with a complete A-V block which responded to "steroid" therapy is reported in the present series (Case 29), and has been previously recorded by Litchfield et al. (1958) . In addition, Zoob and Shirley Smith (1963) have demonstrated scattered foci of myocardial fibrosis, occasionally associated with lymphocytic infiltration of the myocardium, in cases of complete heart block without coronary artery disease. If, indeed, some form of chronic "inflammatory" reaction was present in complete heart block, it would be reasonable to accept improvement in A-V conduction with corticosteroids and corticotrophin, without having to postulate a "facilitating" effect on nodal activity (Lown et al., 1955) . Similarly, it would be easier to understand the return of A-V block on withdrawal of "steroid" therapy in some patients and the critical dependence on maintenance therapy in others (Friedberg et al., 1960; Pay and Waverley, 1961; Verel et al., 1963) .
The significance of the "steroid" induced T wave changes in the electrocardiograms of some patients whose block remained refractory to therapy also remains uncertain. Since one patient had similar electrocardiographic changes in association with hypokalhmia, it is again tempting to suggest that disturbance of local electrolyte flux (potassium: sodium) in areas of damaged myocardium may be responsible (Aber and Wyn Jones, 1965) .
Fortunately, previous administration of either corticotrophin or corticosteroids does not seem to impair the subsequent response to permanent artificial cardiac pacing. It may, indeed, postpone the need for this more radical, and not as yet foolproof, technique for two to three years (Davies and Siddons, 1965) .
SUMMARY
The value of corticotrophin and corticosteroids in the management of 36 patients with acute and chronic heart block has been described. Complete or partial resolution of the heart block was obtained in 9 out of 10 (90%4) patients with acute A-V block following myocardial infarction; and in 17 of the 26 (60%) patients with chronic A-V block. In nearly half of these patients the improved conduction was maintained for more than two years.
In other patients, despite failure to improve A-V conduction, there was striking clinical benefit. Abolition of Stokes-Adams attacks was habitually observed during treatment.
Possible mechanisms of the therapeutic action of "steroids" in heart block are discussed.
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